The evolution of the primate hand is characterised by specialisation of the first digit as an opposable unit capable of a pincer-like action with the other four digits. This process has resulted in progressive shortening of the first ray; further evolutionary adaptations allow the first ray to be abducted 90°or more with respect to the second ray. Of all mammals, an opposable thumb is found only in primates.7 The thumb is longer in man than in most primates; in general, primates that are primarily arboreal tend to have shorter thumbs than their terrestrial and semiterrestrial counterparts.
Why does the primate thumb have only two phalanges when all the other digits have three?
Galen8 (2nd century AD) believed that the first metacarpal, which, unlike the other metacarpals has a proximal epiphyseal centre, was not a true metacarpal but actually represented the proximal phalanx of the thumb.' Many 19th and early 20th century authors theorised that biphalangy resulted from the loss of one phalanx in the course of evolution of the thumb from a first digit that was 505 
Association of TPT with other malformations of the upper extremities
Malformations of the upper extremities, such as ectrodactyly (congenital absence of all or part of a digit), polydactyly, syndactyly, and brachydactyly, are determined early in the embryonic period (third to seventh postovulatory weeks). Experimental studies in avian, amphibian, and mammalian embryos have shown that the apical ectodermal ridge controls and coordinates the proximal to distal sequence of limb development.1' These studies, as well as subsequent studies of human embryos, indicate that a number of seemingly unrelated congenital malformations of the hand, for example, preaxial polydactyly, syndactyly, and split hand ('lobster claw') deformity, share a common pathogenesis: failure of the apical ectodermal ridge to separate. The frequency with which TPT is associated with bifid thumb, preaxial polydactyly, and the split hand deformity suggests a close pathogenetic relationship among these anomalies.
Genetic heterogeneity has been noted in family TPT, lung agenesis, and congenital heart disease Complete absence or hypoplasia of one or both lungs is a rare developmental defect. Its association with a variety of congenital anomalies involving the cardiovascular, musculoskeletal, gastrointestinal, and (less often) the genitourinary and central nervous systems has been reported. A syndrome of agenesis of the lung associated with congenital heart disease, rib/vertebral anomalies, and TPT has been described in unrelated patients. A female infant with left pulmonary aplasia, anomalies of the homolateral ribs, a congenital heart defect, and opposable TPT of the left hand was reported in 1983 by Manouvrier.42 Her parents were healthy and non-consanguineous. Mardini and Nyhan43 subsequently described four Saudi Arab infants (three girls and a boy) with unilateral pulmonary agenesis (4/4), atrial septal defect (4/4), other cardiovascular abnormalities (3/4), triphalangeal angulated thumb with a hypoplastic middle phalanx (1/4), preaxial polydactyly (1/4), hypoplastic thumb (1/4), and ipsilateral hemivertebrae (2/4). The four infants were unrelated but were born to consanguineous parents. The available data suggest that the syndrome is inherited as an autosomal recessive trait.
TPT ASSOCIATED WITH RADIAL HYPOPLASIA TPT, radial hypoplasia, hypospadias, and maxillary diastema Schmitt et al" described eight subjects (three male and five female) in three generations of a family who had bilaterally symmetrical, finger-like, nonopposable thumbs, and shortened forearms with hypoplastic radii and radial deviation of the hands. All of the affected persons had anterior maxillary diastema. Three males had hypospadias characterised by a pinpoint meatus in the distal ventral shaft of the penis. Although the bony abnormalities were striking, the affected subjects were only minimally handicapped. The mode of inheritance in this kindred is typical of an autosomal dominant trait.
TPT, radial hypoplasia, thrombocytopathy, and sensorineural hearing impairment Wiedmann et at45 described a woman with triphalangeal non-opposable thumbs associated with hypoplastic radii, radiological abnormalities of the wrist, recurrent bleeding from the skin and mucous membranes with onset late in the first year of life, and sensorineural hearing impairment. Numerous blood transfusions were required to manage the coagulopathy, which was characterised by a prolonged bleeding time, a normal platelet count, and a moderate decrease of factor X. The patient was well developed physically. She had coarse facial features, hypertelorism, a broad nose, prognathism, a large area of scalp alopecia, and a pigmented naevus. The mode of inheritance could not be, determined. 63 The abnormalities most often associated with fetal hydantoin exposure ('fetal hydantoin syndrome') include cleft lip and palate, congenital heart disease, limb defects, unusual facies, disturbed somatic growth, and mental retardation. The limb abnormalities thought to be characteristic of the fetal hydantoin syndrome include hypoplasia of the nails and distal phalanges (especially of the postaxial digits), finger-like ('digital') thumbs, and an increased number of fingertip arches. Kousseff 
